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Angle-resolved uv photoemission (ARUPS) has become a common technique for determining the electronic structure of crystalline surfaces. Among metals, copper, silver and nickel are the most investigated. A considerable number of existing calculations for both clean and adsorbed surfaces of these metals have permitted fruitful comparisons between theory and experiments and also explorations of the capability of the technique. Similar studies with Pt are more seldom. Empirical valence band structures have been drawn for Pt ( 111 ) by Cinti et al. [1] and by Mills et al. [2] , for Pt (100) by Thornton et al. [3] . One of the difficulties encountered in these studies was the determination of the final states participating in the interband transitions. We have found that by using the quasi-free electron conduction band given by Smith [4] our experimental dispersion relation E(k) is in very good agreement with the valence band structure calculated recently for Pt by McDonald et al. [5] . On the other hand, chalcogen adsorption on Pt has been the subject of controversy. By angle-integrated UPS, Collins and Spicer [6] [7] argued the contrary. For sulphur adsorbed on Pt (100) surface, we have detected two extra electronic structures very similar to those observed previously for oxygen or sulphur adsorption on Ni (100) [8] .
Experiments were carried out in an ultrahigh-vacuum spectrometer described previously [1] . [9] by the RAPW method, Smith [4] using a combined interpolation scheme and more recently McDonald et al. [5] by a density functional formalism. Only Smith has given conduction bands up to 14 eV above the Fermi level. These empty final states have a quasi-free electron character and can be drawn empirically if critical points are deduced from the EDC's, as we did before for Pt (111) [ 1] . This is not the case here for Pt (100) and for the following interpretation we use Smith's conduction band [4] . In figure 2 , the experimental results are compared with the band structure along the FX direction of the k space calculated for platinum by McDonald. Full circles indicate the energy positions of the experimental electronic structures, the peaks or shoulders of the EDC's in figure 1 . The dashed lines correspond to the parabolic empty band of Smith shifted downwards by the corresponding photon energies. Each intersection point of the empty and filled bands corresponds to a possible direct interband transition. We see that nearly all the features of the spectra can be related to the three-dimensional density of states via direct interband transitions. The agreement between the experiments and the calculations of McDonald is fairly good, with deviations of less than 0.3 eV. The remaining structures which do not correspond to the three-dimension density of states belong to two stationary groups centred at about -0.5 eV and -1 eV below EF and specified respectively by « a » and « b » on the EDC's of figure 1 . Structure « a » is angle dependent, having its maximum at a collection angle equal to 300 and as it does not disappear upon adsorption (Fig. 3) figure 4 . It may also be favourably compared with the angle integrated UPS results of Helms et al. [ 10] who observed a difference in the spectra given by the classical reconstructed (5 x 20) surface and the unreconstructed one specially prepared by reaction of adsorbed CO with oxygen ions : the latter presented a sharp peak at -0.25 eV while the former had a softer one in the same energy region as our structure « b ».
The only other ARUPS study of Pt (100) surface is that of Thornton et al. [3] . Using synchrotron radiation these authors have measured the normal EDC's in the photon energy range from 6 to 32 eV and have drawn empirical dispersion relations. The final states used were deduced from a fitted Au conduction band [2] , modified in order to take into account the differences in lattice constants and in EF for the two metals. Agreement with the Anderson RAPW valence band [9] was qualitative, and except for the band 6, discrepancies were observed both in the energy positions and in the shape of the bands. As for supplementary structures, our interpretation is different from that of Thornton : they assigned the peaks near -4 eV to an intensity resonance of the one-dimensional density of states and the bulk density of states, while in our case these features follow interband transitions. We also note that Thornton et al. have not observed the structure we attribute to the reconstructed surface.
The EDC's of photoelectrons emitted normally to a surface saturated with adsorbed sulphur are reported in figure 4 . Spectra of the clean surface are also shown by dashed lines, for comparison. Three main observations are given by these curves : a) A broad but well defined extra electronic structure « c », centred at about 6.5 eV below EF, is visible in all the spectra taken at ?0 ~ 26.8 eV. This additional emission and these energy shifts restrict the use of classical difference curves for interpreting adsorption results. The two regular extra structures introduced by sulphur adsorption (peaks « c » and « d ») are very similar to the ones detected on Ni (100) surfaces [7] . This fact indicates that there is no fundamental difference in the chemisorption bonding of chalcogen with 5d and 3d transition metals, as has been suggested [6] . The deeper feature (~ 2013 6.5 eV) can be readily attributed to the 3p bonding states of sulphur because of the correspondence with the ionization energy of S 3p orbitals and the analogy with previous studies of chalcogen adsorption on transition metals [7, 11, 12, 13 ]. As for the shallower level (~ 2013 2 eV), its origin cannot be straightforwardly determined. Its similarity with the -1.8 peak in ARUPS study of S and 0 adsorbed on Ni (100) [8] indicates that it would be due to the d metal states localized by the presence of adsorbate. This is perhaps the most interesting part of our adsorption results : the evidence of the presence of perturbed metal states which is rarely taken into account in the studies of the electronic character of adsorption.
